Structural vs. contractile protein remodeling and myocardial stiffness in hypertrophied rat left ventricle.
Left ventricular pressure overload will result in the hypertrophic growth of the myocardium and in the rat may include a remodeling of both the structural and contractile proteins. As a result, an adaptive rise in active stiffness, or the force generating capacity of the myocardium, may occur. The relative importance of structural vs. contractile protein remodeling to the hypertrophic response and active stiffness is unclear. Accordingly, we monitored the ratio of V1/V3 isomyosin and the fibrillar nature and volume fraction of myocardial collagen, together with the developed systolic stress-strain relation of the intact myocardium in the adult male Wistar rat after 8 weeks of abdominal aorta banding. In comparison to controls and for the 20% increase in left ventricular mass obtained with banding we found: (a) collagen volume fraction had increased significantly (6.2 +/- 2.0 vs. 3.6 +/- 1.0%) while the V1/V3 ratio did not change; (b) interstitial compartment remodeling included a perivascular accumulation of collagen around small intramyocardial coronary arteries and the appearance of more extensive fibrillar collagens; and (c) active stiffness increased significantly. Thus, the increase in active stiffness of the hypertrophied adult rat myocardium, seen with abdominal aorta banding, appears to be related to interstitial fibrosis and not a conversion of myosin isoforms.